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Religion, morality, and knowledge being necessary to good governmerxt 
and the happiness of mankind, schools and the means of education shall 
forever be encouraged." * ^ 


citizen is entitled to receive educational aid iron ment and that 


^^Its provisions are so broad that the educational development of all future 
time may rest upon it. It expresses the final emancipation Xrom formal 
traditional and aristocrat ic ideas, and imposes no methods or limitations. 

‘‘It recognizes the democracy of education, and leaves all the means to be 
worked out as time goes on .** — LIBERTY HYDE BAILEY. 

> OrdiLanco of 1787, for the govemmont of the Northwest Territory. 


“The Land-Grant Act is probably the most important specific enactment 
made in the interest of education. It recognizes the priTtciple that every 


the common affairs of life are proper subjects wi 



o train men. 
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LETTER OF TRANSMITTAL 


^ Department of the Interior, 

Bureau of Education,^ 
Washington, I). C., Decembers, 1934 . 

Sir: For nearly G3 years the United States Government has 
oncouragod a program of higher education in agriculture, mechanic 
arts, home economics, and in basic sciences and arts, through the 
proA-isions of the Morrill Act of 18G2. The colleges established in 
the several States as a result of this act arc rcf|Uired by law to report 
annually to tho Secretary of the Interior regarding their progress; 
and under the second Morrill Act of 1890 and the Nelson amendment 
' of 1907, granting to each State certain sums of money now amount- 
ing to tho sum of $5(),(X)0 annually for the further support of these 
institutions, tho Secretary of tho Interior, through the office of the 
Commissioner of Education, was given administrative authoFJty in 
cooperation with the States in carrying out the prc>visions of the 
aforementioned act relating to these colleges. 

In view of this historical relation of the Department of the Interior 
to these college's, it is important to have an appraisal of the educa-* 
tional achievements made by theje institutions for more than half 
of a century, And particularly for the decade of 1910 to 1920. In 
this survey, which has been organized by Dr. Wa\ton C. John, of 
the Division of Higher Education of this bureau, over 65 specialists 
and leaders in scientific thought Ih these and related institutions' 
ha\ o made valuable contributions regarding the programs and prog- 
ress made in their respective fields. 

It is believed that this survey, which includes five of the more 
inipottant aspects of the land-grant colleges, will be of assistance to 
students of higher education in general and particularly to those who 
are interest'd in the advi^litcement of the work of tho land-grant 
colleges. I therefore recommend tho publication of this bulletin. * 

Jno. J. Tioert, • 

^ Commissioner. 

1 no secretary of the Interior. 
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FOREWORD 


For the sake of convenience this survey of land-grant coDeee 
follows-^” <livided into five sections, published separately,, as 

Education^*^^^*^^ Educational Objectives of Land-Grant College 

Part IL Tlfe Liberal Arts and Sciences and Miscellaneous Subjects 
in Land-Grant Colleges. ' ^ 

Part III. Agricultural Education in^Land-Grant Colleges. 

Part IV. Engineering and Mechanic Arte in Land-Grant CoUeges 

i art V. Home Economics in Land-Grant Colleges. 

Such subjects as could not be readily classified under agriculture 
engineering or home economics have been brought together in 
rart H; ^They include the liberal arts and sciences, agricultural 
economips rural sociology, industrial journalism, military training 
physical education, and educationdn the negro land-grant colleges 
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LAND-GRANT COLLEGE EDUCATIGN, 1910 TO 1920 


For more than ii quarter of a century the United States has wit- 
nessed a period reinurkulile in the variety and the extent of its 
scientific acliieveincnts. This is alhthe more apparent if we compare 
developments in tlie fields of aj^riculture, engineenin}>:, and their 
allied sciences and industries with tl^ose of the preceding pi^iod. 
Likewise, a new and scientific liasis for American lioine life has 
developed largely on account, of the contributions- of the rdutively 
new sdienco of liomc economics. 

To a large degree these advances and achievements reflect the 
influence of the colleges and tmiversi ties- established under thte 
Morrill Act of 1802 and subse(|ucnt acts of ('ongress. In view of 
the growing influence- of these institutions, W'hieh has hafn especially 
marked during the past 10 or 15 years, it is especially appropriate 
that a survey of their educational progress should lie made at this 
time. 

The economic, scientific, and social forces worki ng for more than 
a ct^turw in this country have exert(‘d a very groat influence on the 
type of higher education no\v found at the land-grant colleges. 
These forces are reflected in the subject matter of (he Curricula in 
the several fields of the liberal arts and sciences, of agriculture, of 
engineering, and of home economics. 


'The theories and practices in agri(‘ulturo inVogue immediately 
prior to the Revolutionary War shpwed little advance over those of 
medieval times. But with the rapid growth of agricultural activity 
immediately following thp period ^>f territoi-inl expansion into the 
great Missi^ippi Valley, social. and economic conditions seemed to 
780B«— »t— — 2 
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LANIHJRANT COLLEGE EDUCATION, 1910-1920 


demand a more practical education than that offered by the classical 
colleges of the day. These colleges for nearly two centuries had 
. trained the leaders of the Colonies and the Nation, and had success- , 
fully filled the learned professions, the legislatures, and the pulpits, j 
^ But meanwhile there had arisen a powerful demand for trained men* 1 
•to attack the national proBlems of agriculture, transportation, 
industry, and of commerce in general. 

The most important influence in the early movement for agri- 
cultural and industrial education came from the farmers, who 
organized agricultural societies in nearly all the Eastern and Middle* 
Western States. The New York -Society for the Promotion of 
Agriculture, founded in 1791, anH the Massachusetts Society for 
the Promotion of Agriculture, founded in 1796, were typical of this 
movement. Important agricultural societies existed also in Michigan, 
Pennsylvania, and Maryland, and in the South. These societies by 
virtue of their funds developed a new agricultural literature dealing 
with current problems, and, furthermore, encouraged tlje establish- 
ment of agricultural schools. 

In a sense, these State societies culminated in the United States 
Agricultural Society, established in 1857, which "urged Congress to 
grant 500,000 acres of public land to encourage agrtcultural edu- 
cation. . 

Another influence favoring agricultural and industrial training was 
the establishment of a large number of manual-labor schools in the 
East, South, and Middle West. The principal model for many of 
these institutions was Fellenburg’s Agricultural School at Hofwyl, 
Switzerland, founded in 1807. Likewise manual labor was introduced 
into a nufaber of high-grade literar-y institutions, largely through 
the work of the Society for the Promotion of Manual Labor in 
Literary Institutions, founded in 1831 by* Theodore Weld. 

These influences, coupled with the increasing demands for persons 
of superior technical training, made it possible foi»leaders like Jon- 
athan B. Tumerypf Illinois, and Senator Justin S. Morrill, of Vermont, 
to ’crystallize this growing sentiment into the passage of the MorriU 
Act, which was signed by President Lincoln July 2, 1862. 

Three agricultural colleges now flourishing anticipated tii^^nertf*^ 
movement throughout the country, namely, Michigan Agricultural 
College, founded in 1856; Maryland Agricultural College, in 1856; 

• and Pennsylvania State College, in 1859. 

After the establishment of the land^ant colleges the study of 
foreign agricultural schools was still continued. ^ Among the foreign 
institutions studied by leaders of this movement was the Agricultural * 
Institute of the University of Jena, in Saxe-Weimar. The institute 
offered a curriculum in agriculture, but it was possible for students 
to pursue a thorough course in tho principles of any of the sciencee 


r 
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which were offered by the university proper. Scientific courees were 
offered in agronomy, animal husbandry, soils and fertilizers, farm 
man^ement, and other important subjects. The fundamental 
studies, such as chemistry, botany, zoology, physics, and meteorology, 
were also required.^ Mechanics and the elements of surveying were 
included in the coiiree of study. Adequate library facilities, in addi- 
ction to a farm of l-,400 acres, were available for the students’ use. 

Dr. E. Pugh, the first president of the Agricultural College of 
Pennsylvania (1^9—1864), called attention to three other types of 
agricultural schools in Europe: First, the agricultural schools which 
are separate from the university but give instruction in languages 
and matheinatics; second, those offering a scientific course without 
instruction in languages and mathematics, and whose principal aim 
is to prepare farm superintendents; third, those which eliminate 
languages, mathematics, as well as manual labor, the aim being to 
instruct tlie ordinary farmer. 

Although the study of these foreign institutions was to some 
•extent helpful to those parsons who formulated the educational 
programs in Anlcrican agricultural colleges, the more important 
influences were those which came from Darwins great contribution 
to biology and to the scientific movenjent in general, and from Leibig, 
whose chemical research set the pace for similar scientific activities 
which finally culminated in the agricultural experiment stations.* 
The modem curricula in agriculture have their foundations firmly 
laid in the original and comprehensive studies made by these stations. 

Furthermore, the bringing together of the engineering school with 
that of agriculture under one organization was of great vajue in that 
it served the agricultural theorists and experimentalists in the de- 
velopment of exact standards and in the more vigorous determination 
of the educational' values to be derived from the newly oigtoized 
subject matter of the agricultural scjences. 

INFLUENCE OF^E ASSOCIATION OF LAN1M3RANT COLLEGES 

A factor of long-standing importance in developing standards of ’ 
> agricultural and technical training was the Association of American 
Agncult^al Colleges and 'Experiment Stations, now known as the 
Association of Land-Gmnt Collies. It was oiganized in 1887 with 
the object of consideri^ and discussing “all questions pertaining to 
the succe^ul progress and administration of the colleges and station* 
included in the association.” It has been a leading agency in pro- 
moting the success of the land-grant coUege work. Nationally it i* 
one of our m<wt powerful educational oiganizations, especially in 
Federal l^slation bearing on education. 


P"******^ ***0 hUfcpi»oli.nMltlDg work, cotItM "Orfaiilo Chemtatry Appited 

» Agriouttors uKl Pbyiioloty.'* "kk*-® 
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GROWTH OF ENGINEERING EDUCATION 

• * 

At the beginning of the nineteenth century the Ecole dcs Fonts 
et Chausses and the £cole dcs Mines were the outstanding engineer- 
ing schools of France. These institutions, in connection with the 
French military schools, gave Napoleon technically trained men 
who were invaluable in his campaigns. Other technical schools of 
importance existed in different parts of Europe, but their principal 
aim was to serve the military interests qf their respective countries. 
However, the need for engineering education as understood to-day 
did not appear until after the invention in England of the steam 
engine and the subsequent demand, for all kinds of mechanical 
devices which were required to serve the new era of industrial ex- 
pansion. 

Among the first of the States to respond to this stimulus was New 
York, and the same organization and individuals that established 
the State agricultural societies and promoted agricultural schdhls 
in that State were equally active in promoting engineering education. 

On recommendation of Gov. De Wiht Clinton, Stephen Van Hens- 
selaer established in 1824 a technical school at Troy, N. Y. The * 
purpose was to instruct " persons who may choose to apply themselves 
in the applications of scicnce»to the coqimon purposes of life — to 
qualify teachers for instructing sons and daughters of farmers and 
mechanics by lectures or otherwise on the applications of experimental 
chemistry, philosophy,* and natural history to agriculture, domestic 
economy, the arts and manufactures.” In 1849 Rensselaer Poly- 
technic Institute raised its educational standards and the study of 
engineering science became its main objective. 

, It is apparent that before the Civil War leadership in engineering 
education was confined lai^ely to a few privately supported institu- 
tions, such as Rensselaer Polytechnic Institute, Lawrence Scientific 
School at Harvard University, founded in 1847, and Sheffield Scien- 
,tific School at Yale University, founded in I860,* "Moreover, the 
excellent engineering training offered at the Military Academy at 
West Point, and the Naval Academy at Annapolis had its influence 
during that period. 

Following the acceptance of the provisions of the Morrill Act by 
the several States, a new leadership in engineering education grad- 
ually appeared ki the State-controUed imiversities and collies. 
Notwithstanding the slow development of the land-gitmt collegee 
during the Civil War, the decade following was very productive in 
engineering science. This advance was well illustrated at the Cen- 
tennial Exhibition held in Philadelphia in 1876. 

* rran 1M3 to 1803 Sheffleld Scientific School reoelTod Federal aid under the Morrill Act. 
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Compari9on of the developments of both agricultural and engineer- 
mg education shows that in many respects their growth has been psral- 
lei and m a certain sense complementary. But the programs of 
engineering education have been modified less than those of agricul- 
ture^ first, because of their earlier grounding in the well-established 
mathematical science, a fact which has tended to limit engineerifig 
studies to the collegiate field from- the beginning; second, becau^ 

engineering for a long time was confined largely to the civil and me- 
chanical branches. 

Tlie marked differentiation of courses took place only within the 
past 35 years and was largely caused by the advances made in the 
electneal and chemical sciences. As soon as agricultural education 
laid a thorough foundation on the scientific bases of biologyife 
chemistry through the broad agency of the agricultural expeiilRt 
stations, the content and method of its subject matter began to show ‘ 
a stability similar to those of the engineering courses of study Be- 
cause of the slowly forming standards and the inadequate preparation 

* of the students, mucli of the earlier agricultural work was secondary 
in grade. 

- But agriculture not only has succeeded in establishing weU-organ- 
ized curricula, but it has enriched systematically the quality of its 
work and has extended the scope of its field of endeavor through the 
contmual research of the experiment stations. And through the 
agency of the agricultural extension service the practical application 
of scientific agrictlltural knowledge has developed criteria of groat 
value for education. 

The effet liveness of these systematic contacts with scientific ro- 
^arch and with agricultural life has not been overlooked in other 
fields, pirough Ae movement to estabfish throughout the country 
well-equipped engineering experiment stations, engineering education 
IS enlarging and deepening its sources. Because of the value of the ‘ 
contributions already made by the several State or privately sup- 
ported stations, this movement has continually gained in strength.* 

GROWTH IN ilOME ECONOMICS 


ERIC 


The education of women on an equal footing with men in the 
land-grant colleges led groduaUy to the ostablislunent of technical 
purses of study or curricula particularly adapted to women’s needs 
As a result of the k^n interest women have taken in opportunities 
for culture and service, home economics education is now generally 
considered one of the major educational divisions of these institutions, 
ranking with agriculture and engineering. Under the provisiona-of 
the Momll-Nelson Acta of 1890 and 190 7 home economics has been 

•TwentyHwo statiom were reported in 1923 
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considered as one of the economic sciences. Therefore, home eco- 
nomics has benefited correspondingly with agriculture and mechanic 
arts from the annual Federal appropriation of $50,000 to each State. 
Furthertnore, home economics has also been recognized by the 
Smith-Lever Act, which gave financial aid to home economics exten- 
sion work as well as to agricultural extension through the agricultural 
collies. ^ 

The college courses in home economics followed the trend of the 
’ earlier courses in agriculture; at first, they were to an extent utili- 
tarian and not very scientific. Van Rensselaer, in 1824, included 
domestic economy in his plan for the institute which bears his name, 
and following that time a number of academies and collies required 
women to w'ork in the culinary departments and to undertake definite 
responsibilities under educational control. 

From the beginning, Iowa State College made domestic science 
a part of the training for its women students. In 1875 a regular 
department of cookery and household arts w'as organized. In their 
relation to home economics teaching early recognition w^as given to 
physiology, chemistry, and other .sciences. Later, the course in- 
. eluded sewing and laundry work, scientific preparation of meals, 
comprehensive courses in cookery, and some instruction in the care 
of the sick. 

In 1873 the Kansas State Agricultural College ofifered courses m 
sewing, and shortly afterwards added cooking and related branches. 
In 1874 the University of Illinois offered definite instruction in 
domestic science, and within a few years a large number of the landr 
grant colleges were equipped to give soimd instruction in this im- 
portant field, with increasing emphasis on the scientific bases in 
chemistry and physiology and other related sciences. 


AIMS COMPARED 


A distinction may be made concerning the present-day aims of the 
land-grant colleges compared with those of 1870. The scientific 
aim of that day was largely subjective; that is to say, the main interest 
was the organization of systems of scientific knowledge and procedure; 
to-day the scientific aim has become broadly objective, having in 
min d the development and the conservation of all our national 
resources, including a well developed theory and program of rural 
life, and it must minister not only to the professional needs of more 
thAn 30 highly specialized types of engineers, but to 50 or 60 profes- 
sions in agriculture, home economics, and numerous other profes- 
sional branches. 


This increasing demand for so many types of professionally trained 
individuals naturally raises the question, To what extent in the future 
will the land-grant colleges become purely professional schools 9 On 
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the other hand, serious attempts have been made to overcome the 
dilliculties arising from this professional trend and particularly in 
engineering for as a rule highly specialized curricula are generally 
eve oped at the expense of the fundamental subjects and tend to 
weaken the student in those characteristics making for general 
strength and power of leadership. 

SERVICE TO TUE PUBLIC 

The decade 1910-1920 was one of remarkable significance. • Never 
core in the history of-the world w'ere so many forces— political 
^len 1 c mi itap and educational— striving for wmrld Supremacy! 
The part played by the land-grant colleges and universities in dt 
temiining these issues, in company with other higher educational 

. forces, was highly significant and one which' it is difficult to over- 
estimate. 

Suffice to say that the past decade has brought the public to realize 
he significance of well-trained leadership in 4he several fields of 
technical education. Of particular value also is the work the land- 
grunt colleges and universities performed through the agricultural 
home economics, and general extension work. , * 

Indeed, through the extension service of acme State institutions as 
many as 60,000 people, outside of the resident student groups, receive 
valuable and well-organized information based upon sound investiga- 
tions and studies made by the resident teachers. 

GENERAL SUMMARY 

In, these studies consideration is given to — v 

(a) The general relations of the land-grant colleges to the country 

at large; •' 

(b) The general foundations underlying the several curricula and 
special courses of study offered in the land-grant colleges; 

(c) The character of typical curricula in the principal ^ucational 
divisions; 

(d) The development and present status of leading specialties in 

ap-icultural, engineering, and home economics education, including 
the trauung of teachers; ^ 

(e) pie growth of r^earch, extension, , and other eitramural 
educational activities; 

(f) The material growth of the institutions. 

In preparing the outline of this study the editor has followed 
to a considerable extent the divisions and special topics contained in 
the land-grant coUege reports which ire compiled annually by the 
Bureau of EducaUon; he has also greatly benefited by the assistance 
given hun by Dr. A. F. Woods, president of the'Univajaity of MAry- 
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land, as well as by suggestions made by other contributors to the 
bulletin. 

In order to secure some unity in the treatment of the largo number 
of topics discussed in this study, the several contributors were re- 
quested to use the following general outline: 


SUGGESTED OUTLINE FOR STUDY ON EDUCATIONAL DETV ELOPMENTH IN LAND- 

GRANT COLLEfJES SINCE 1910 

1. Status of the educational specialty previous to 1910. A brief historical 
summary. 

2. Development of subject matter, for courses of study. Research. 

3. Development. of curriculum — its present statu.s. 

4. Important Asult.s. 

5. Relation of educational output to present economic situation in the United 
States. 

6. The future. 

In no instances, however, was the outline allow ccM to interfere 
unduly with the best method of treating the particular topic. In- 
deed, there w'as a considerable variety of w'ay.s in which the outline 
wfts followed. 

It is confidently believed that educators, as well as the public 
in general, will welcome the c()ntribu^^n3 in tliis survey, not only 
for their value hut also because the wora was done gratuitously by 
those, whose time is largely occupied w’ith other duties. 


AN APPRECIATION OF SENATOR MORRILL 
By J. L. Hills 

Z>M«i of Ihe CoUiVf of Ai/rintturf, Untrtrritt of Vfrmont, and DinOor of the ErperimmI Staden 


Justin S. Morrill was Representative and Senator from Vermont 
from 1854 to 1898. He represented Vermont; and its plain, thrifty 
folk held him to the task for 44 years. 

He was the author of the first modem tariff law, upon which every 
subs^uent protective tariff measure has been patterned. To him 
more than to any other man of bis generation does our Capital City 
owe its superb architecture. However, his most enduring monument 
is not the classic edifice wjiich houses the Congressional Library but 
the 69 land-grant colleges of which in every proper sense he was the 
father. 

A country lad whose schooling ceased at 14, a village m^chant 
with seemingly limited outlook, he came to sit among kings; and 
about his bier gathered the President and his Cabinet, the Suprenw 
Court, Senators, diplomats, the mighty of this and other lands. 
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HOKE SMITH. 

Drilled States Senator from Georgia 
1911 to 1921 ' 


WILLIAM H HATCH 
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A. F LEVER 
oi South Carolina 
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He was simple in his tastes niiH modest in demeanor, and %nthout 
brilliancy in debate . But when dealuig with large affaire he show'ed 
such gnisp of detail, breadth of knowledge, accuracy of information, 
and clarity of reasoning that leadership came to him naturally. 

What other Congressman has been made spopsor for a great tariff 
measure within 6 years, of his advent in Washington — or created a 
bedcrul system of higher education along new and untried lines 
within 7 years— or, indeed, in any direction thus early in his career 
so immistakahly stamped his imprint upon epoch-making legisla- 
,tion >. 

Senator Morrill looked the part. A splendid specimen of physic^ 
manhood, with finely modeled head and classic features, his was a 
notable figure on the Senate floor. 

Itw men in ^Vm^ican public life have been more honored or 
more loved. It wjuj no mere lip-service but ju^t appraisal that led 
his long-time colleague, the late Senator George F. Hoar, of Massa- 
chusetts, to say: '‘^e ^ffor this man as on example of an .^Vmerican 
Senator . . . than which so hir we have none better.” 


/^EDERAL LEGISLATION AND ADMINISTRATION PERTAINING TO 

THE LANDiGRANT COLLEGES 

. By L. E. Bladcu 

FmxMT SptHaHit in Charge of Land-Qrant College Stotiitie*, I'. S. Bureau of Edtuolion 


I. THE LEGISLATION 

The evolution of the Federal legislation for the land-grant colleges 
presents an interesting and unique development in American educa- 
tional history.’ An important feature in American government is 
the two sets of political machinery which have been erected covering 
the sanie territory yet distinct and more or less independent of each 
other in action that is, one National or -Federal Go'^ernment and a 
* number of State goveraments. In the arrangement which has been 
made, education haa.generally been conceded to be a matter to be 
provided for by the States rather than by the Federal Government. 
There have, however^ been a number of times in the history of the 
Nation when the Federal Government e^bited an interest in educa- 
tion. Federal land grants have been made to the States to encourage 
public education of all grades, common school and higher education. 

Money grants have al/so been made to the States' for the benefit of 
education. 

By the middle of the nineteenth century the need foi' agricultural 
Mucation bad been brought to the attention of Congress in various 
7806°— 26t 3 
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ways. It rpmaincd, however, for the Illinois State Legislature to 
present to Congress n 'memorial which suggested a practical scheme 
to provide Federal assistance **for the more liberal and practical 
education of our industrial classes and their teachers.”^ The out- 
come of the movement was the first Morrill Act, which was approved 
by President Lincoln on July 2, 1802.^ 

The First Morrill Act gave to each State 30,000 acres of public 
land for each Senator and Representative to which it wmis entitled in 
Congress. The States within whose borders there was not enough 
public land received laml scrip ® to make up the balance. 'Hie money 
derived from the sale of these grants was to c<mstitulc an endowment 
fund the interest of which was to be used for the support of— 

least, one college, where the leading object shall be, without excluding other 
scientific and classical studies and including military tactics, to teach such 
branches of learning as arc related to agriculture and the mechanic arts, in such 
manner as the legislatures of the States may respectively prescribe, in order to 
promote ftie libcrtlf and practical education of the industrial classes in the several 
pursuits and professions in life.^ 

The legislative assent of the State to the provisions of the a<’t was 
necessary before the State could participate in the beiu* *fits of tlie act.® 
Such are the general provisions of this outstanding law, w’tii< h luarkcd 
the beginning of a new era in American higher education. The . 
institutions resulting from the Federal aid arc notv known as laud- 
grant colleges.” They may be chussified as follows : 

* State universities * * 

Other land-grant colleges 

Institutions for colored persons. -* 


The Hatch Ac/.— One of the most important difficulties which was 
encountered in the early days of tho land-gruut colleges was the lack 
of scientific material of instruction in agriculture and mechanic arts. 
It wj\s in part to provide such material in agriculture, as well as to 
promote agricultural development in other ways, that a numberof 
agricultural experihoent stations were organized, beginning with 
provision for a model form at the Maryland Agricultural College in 
1856 . 

With the development thus begun came an agitation to strengthen 
tho movement and to put it on a secure basis through Federal aid. 

• Quoted by I. L. Kondol In "Fwlerul Aid for Vocational Education.” Oamegle Foundation (or the 
Ad?aDceiu6Dt of Teachlngn Bui. No. 10. p. 78. 

• StatuUfl at Lar^f , vol. 12, p. 503. . 

• A odgotlabla certlflcata Issued by tho Government and entitling tbo holder to become owner or b 
certain amount of public londf/’—Nru; Standard Dictionary, ariiele /Aind.” 

® Statutes ot Larfs, vol. 12, p. 504. 

• In I8C6 the grant was extended to new States. Ibid., vol. 14, p. 208. 

• Inoluding Cornill UnlVerslty In New York and Rutgoni Tollege in New iersey. 

w Known by various names, as colleges of agriculture and mechanic arts agricultural colleges, 8laia 
ooUeges, polyiMmio institutes, etc, ' 
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•As a result Congress passed the Hatch Act in 1887." This act 
provided for an annual appropriation of $15,000 to each State from 
the funds accruing from tho sale of public lands, for use in continuing 
research and in verifying.cxperiments in an agricultural experiment 
station which was to be establi>hed in connection with tho State’s 
land-grant college." 

ExtenMons of the first Morrill and the Hatch Ten years after 

the enactment of tho first Morrill Act a campaign was launched to 
secure additional Federal funds for the land-grant colleges. Follow- 
ing 18 years of effort the second MorrilL Act was passed, under 
which the Federal Government annually appropriated, out of money 
accniing from tho sale of public land', $15,000 to each State and 
Perritor}- for tho further endowment and maintenance of its land- » 
grant college or'colleges, this amount to be increased annually by 
.51,000 for 10 years, after which time tho annual appropriation for 
each State and Territory was ^continue at $25,000." 

Tho nnniud appropriations' luf land-grant colleges were increased 
\indcr what is known as tho Ne|son amendment to the agricultural 
appropriation bill for tho fiscal year of 1908." Each State at present ' 
receives $50,000 annually under tho Morrill-Nelson appropriations. 

Under tho Adams Act,, passed in 1906, tho Federal subsidies for 
agricultural research were greatly increased." It gave to each State' 
for its agricultural experiment station for the year ended Jime 30, 
1906, an additional appropriation of $5,000 and increased this amount 
annually by $2,000 for five years, after which time the annual appro- 
priation to each State under the act was to continue at SlSjOOO. ' 

Under the Hatch and Adams Acts each State now receives $30,000 a 
year. ' 

Agricultural and home economics extension, — At the beginning of 
^ the twentieth century the land-grant colleges were differentiating and' 
extending their functions in a third diroction-that of extension 
service, which was a part of a larger movement then developing to 
popularize education for adults along numerous linos. It required 
no great stretch of tho imagination to appreciate that such a service j- 
was clearly in keeping with tho purpose of the first Morrill Act— 
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“to promote the liberal ami practical education of the industrial 
classes io the sev^eral pursuits and professions in life.’’ 

Tlio progress' of the movement is indicated by the fact tha^-in I'.lOo 
the A^ociation of American Agricultural Colleges and Experinu-iu 
Stations included among its standing coriimittees one on extension 
work. The committee the next year recommended that eacdi <ol- 
lege of the association take steps to organize and develop a depart- 
ment of extension teaching or to promote such activity. In'lOO'J 
the association urged Federal aid for this work*. Such aid was 
granted through the Smith-Lever Act, which appropriated money to 
ea<ili State to be used in conducting agricultural and homo economics 
extension work from its land-grant college. Under it each State 
receives annually S 10,000, plus a share of an additional and annuallv 
increasiug amount, apportioned to the several States on the basis of 
the rural population. 

The Federal Government thus subsidizesf the three forms of ac- 
tivity in which the Inad-gnint colleges engug(‘ — that is) resident 
teaching, research, niul extension work. 

II. GENERAL PKIXCIPLES 

Several general features may he noted in the land-grant college 
legislation. One of those is the foriruof contractual relntiimsliip w.hicli 
was established between the States and the Federal Governmoin. 
The first Morrill Act specified the use which was to ho made of the 
fund to be derived from the land grant, and it laid down directions 
for the management of the grant. Before a State could become a 
r beneficiary of the grant its legislature was required to accept the 
conditions and provisions of tho act. 

The contractual relationship was again implied in the Hatch Act in 
the requirement of State legislative assent to tho purposes of the 
grants. Furthermore, in the same act Congress reserved thoJl'ight 
to amend, suspend, or repeal any or all* tho provisions of the act'. 
In this way the Federal Government is enabled to alter or repeal 
the act without committing a breach of contract. This latter pro- 
vision was carried in all the later acts. 

The acts clearly implied a duty on the part of the States to support 
the colleges and the experiment stations. It was not intended that 
the Federal grants should cover all the cost of the institutions. The 
first Morrill Act included a statement that a part of the fund not 
exceeding 10 per cent might be used to purchase land for sites or for 
experimental farms if such expenditure was authorized by the State 
legislature. A State was, however,, expressly prohibited from using 
any portion of the fun^ or tho interest thereon in any way for 
buildings. 
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The Hatch Act was “to aid” the Stat« i„ their promotion of 
research in apricultural experiment str.tions. The act also implied 
Hat the htutes should supply facilities for research, and eohsequcntly 

"PP^pr'alion not more than 
s.1.000 miRht be used by a State for huihlinss to carry on the work of 
the statom and that in sulMeqiient years only S730 of the annual 

appropriations could he so used. Theses, uallamountswereohviouslv 

not sufficient to jirovide the necessary iiunntjra and facilities for a 
station. 

riie nnncijilo ofjho Federal jrrnnt in aid was carried furtliorin the 
m\ h-Lcvcr Act by expandintr the onrlicr relation into cooperation 
'(-h\ecn the States and the Fedend Government: Under it the 

soveral-States are required unnually to riiatch the Federal funds which , 
hoy receive m excess of SI 0,000 a year, and the projects and plans 
lie earned <>n ^Mth the specific approval <^f the Secretary of Ao-ri- 
^iltiire or of Ills representative. Clearly the expressed interesrof 
-Till Fedeial Government is thus more than that of merely donating 
lands; It emphasizes the partnership feature of* a service' to be ren- 
dered, The national as well as the local interest is thus providedTor 
A second feahire of the land-grant college legislation which may be 
mentioned is the motliod of riiakii^ the appropriations'.. The first 
Federal appropriations for (h^lamTgrant colleges were made under 
d provisions of the Hatch Act. These appropriations were to be 
made from funds m the Treasury arising from the stiles of public 

-fn Kn ^ however, that the ^propriations were 

to bo specially provided for by Congress iif the appropriations from 

} ear to \ear. (Sec. 5.) The part of the annual fimd for a State 
which remains unexpended at the end of the year is deducted from 
the approjirintion to that State for the succeeding year. The Fedeml 
moneys for the ngricullural rxperimeiit stations' are carried in the 
annual agricultural appropriation bill. 

Unlike the grants for agricultural research, those under the second 
. lomll Act and the Nelson amendment arc continuing; ihnt is, they 
continue without any further annual legislation. A similar state- ' 
ment ftpplies to the bmi th-Lever npproprial ions. There are, however 
other Federal appropriations for agricultural o.\ tension, os will be 
explained later, winch are not permanently appropriated. ' 

Wd-grant college Fegislation is the Federal 
dmimstration. The first Morrill Act carried no provisiorvjor Fetl- 
eral supervimon or a^ninistration. Each laud-grant cohere was to 
make <o each other land-grant college and to the Secretary of the 
Interior an annual report on its progress and work and the governor 
of each State was to report annually to Congress tho^tate of the fund 
TWe was no provision for a Federal agency to see to it that the States 
earned out the law properly. As'a result there was great disappoint- 
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meat over the ma^^egement of the fund in some of the States. Even 
the very records of the funds in several States were so confused that 
it became next to in^possible to know what was the condition of the 
fund* ‘ 

When the Hatch Act was passed, 25 years later, it gave to the 
Department of Agriculture advisory power, as follows: 

That in order to secure, as far as practicable, uniformity of methods and results 
in the work of said stations, it shall be the duty of the United States Oummissioner / 
(now Secretarj) of Agriculture to furnish forms^ as far as practicable, for tl^e 
tabulation of results of investigation or experiment; to indicate from time to 
time such lines of inquiry as to him shall seem most important, and, in general, 
to furnish such advice and assistance as will best promote the purpose of this act. 
(S^. 3.) , 

Each station was to make a detailed annual report of its work to 
the governor of the State or Territory in which it was located, lyid a 
copy of. this report was to be sent to each station endowed under the 
. act to the Commissioner (now Secretary of Agricidture) and to the , 
Secretary of the Treasury. Payment to the States was to be on the 
basis of the report submitted to the Secretary of the Treasury. Here 
is, therefore, a beginning of Federal supervision and administration 
in a very general way. No penalties were expressly provided for 
violation of the act, though it was probably possible for the Secretary 
of the Treasury to withhold payment. 

The second Morrill Act was the first of the land-grant college laws 
to contain provision for Federal administration. It charged the 
Secretary of the Interior with the proper administration of the law, 
and payment by the Secretary of the Treasury to the States was to be 
made on a certificate by the S^retary of the Interior. In case the 
Secretary of the Ini-*rior should refuse to certify a Slate or Territory 
he was to report the Kvets and the reasons therefor to the President. 
Tlie State or Territory could then, if it desired, appeal to Congress 
from the determination of the Secretary of the Interior. Under the 
act the treasurers of the respective colleges are required to report to 
the Secretary of the Interior and to the Secretary. of Agriculture on 
or before the first day of September of each^ear, a detailed statement 
of the amount so received and of its disbursement. The president of 
each institution Is also required to make an annual report to the 
Secretary of the Interior and to the Secretary of Agriculture on the 
condition and'progress of the college. There is here shown an evident 
desire on the part of Congress for a closer restriction and supeivision 
of the Federal funds than appears in the earlier acts. It indicates a 
greater consciousness of the national aspect of the institutions than 
- do the previous lawn. It was a step in the direction of a more business- 
like handling of Federal funds for educational purposes. 

Because the Hatch fund was not always applied strictly in accord- 
ance with the original intent of the act and because of the^oose 
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-Pederal supervision which was set up under the^act, Congress in 1895 
inserted in the agricultural appropriation bill a statement that the 
Secretary of Agriculture should prescribe the fprm the annual 
finoncid statement required by the Hatch Act' and that he should 
^certain whether the expenditures under the appropriation are in 
/ accordance with the f%visions of the law and make a report thereon 
' to Congress.’® 

Under the Adams Act the authority of the Department of Agricul- 
ture was enlarged and more specifically provided for, the Secretaiy 
being charged with the proper administration of the act. 

The administration of the Smith-Lever appropriations was placed 
in the Department of Agriculture. Under it the additional sums 
above the first $10,000 for each State are allotted annuaUy by the 
Secretaiy of Agriculture to the several States on the basis of the rural 
population. * - 

As has already been stated the administration of the 1862jJand- 
grant and the Morrill-Nelson funds is under the Secretary of the 
Interior. Under the organization of the department this function 
has been del^ated to the Bureau of Education. The act making 
the annual appropriation to the Bureau of Education of the Depart- 
ment of the Interior in 1895 provided an appropriation to secure the 
necessary information regarding “the operations and work of the 
colleges of agriculture and mechanic arts” which would enable the 
secretary to discharge his duties properly under the second Morrill 
Act.” In 1902 the position of specialist in charge of land-grant 
college statistics was created. 

The treasurer of each land-grant college makes to the Secretary of 
the Interior and to the Secretary of Agriculture an annual certified ' 
report on the Moirill-Nelson appropriation and on the land-grant 
funds, in case his institution has an income from the latter.’* The 
president of each college also makes an annual detailed report on the 
faculty, students enrolled, finance, etc.,- on blanks furnished by the 
Bureau of Education. On the basis of these reports the Secretary 
of the Interior certifies annually to the Secretaiy of the Treasury 
authorizing him to pay to the several States the funds provided by 
law, and on or before December l,he reports to both Houses of Con- 
gress as. to whether the several States have fiilfilled the requirements 
#of the law and as to whether he has certified the several States to 


'• StatutM at Large, vol. 38, p. *71. Approved Aug. 8, 188S. The Adama Act ot 1900 ocotained a tlmllar 
claiiM. - 

'» StatuU* St Large, vol. », p. 788. , ' 

•• UntU 1912 the nipervtaory faootlon of the Bureau of Edooatlon did not extend to the eipendltarea 
0 ftbe prtndpal and Interaat of the 1882 land-grant fund. For SO yeare each State admlnlatered the grant 
u It chote. On June 21, 191% however, the AoUng Secretary of the Interior ruled thA the eot of 1880 wti 
supplementary to the act 011883 and that consequent a State could be penalised fbr a violation of the 
letter by withholding lU abere of the annual appropM^on under the later aoU. The Oommlsaloner of 
.Education has since that date (1912) been requiring reports on the prindpal and Intereet of the 1882 land- 
grant fund. ° 
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■ the Secretary of the Treasury. In this way Congress is informed on 
the appropriation for the colleges. 

The reports made to the Department of the Interior are carefully 
examine<l and edited and constitute the principal source of informa- 
tion for the annual report on land-grant colleges issue<l by the Bureau 
of Education. 

In addition to examining, editing, and publishing the reports men- 
tioned, the Bureau of Education, through the Commissioner of 
Education, makes all rulings regarding the interpretation of the actSv^ 
and the expenditures which may be allowed. It has consistently 
. taken the position that the State should determine the most appro- 
priate distribution of the Morrill-Nelson funds to meet their respec- 
tive needs, provided the requirements oj the acts are met. For 
example, the Bureau of Education has never held that a delinite por- 
tion of the funds must be spent for agriculture. So long as a satis- 
factory department of agriculture is maintained by the college and 
does not violate the requirements of the acts no objections are raised. 
On the Other hand, the bureau has not hesitated to disallow from 
the Morrill-Nelson filfuls expenditures for salaries of persons teach- 
ing subjects not mentione<l in the law or for salaries of persons found 
incompetent to do their work. 

In a general way the Bureau of Education has worked with the 
land-grant colleges mostly at long range and through written reports. 

It has taken the position that according tg.the law the States should 
determine their own educational 'policies. It has exercised only 
rarely the right of visit and search. Undoubtedly this is an important 
field in which the bureau could more effectively assist and serve the 
land-grant colleges if adequate funds were available for such work. 

The administration of the Federal funds for agricultural research 
and for the agricultural extension service is under the Department 
of Agriculture. For a number of years the (jxperiment station work 
was conducted under the Office of Experiment Stations, which was 
established soon .after the passage of th*e Hatch Act. Tliis office 
promoted in a very effective why the agricultural experiment stations 
of the country. It originated the Farmers’ Bulletins-and developed 
the Experiment Station Record. The latter of thes^ publications 
gives summaries of studies in the stations and in similar institutions 
throughout the world and it includes editorial articles and news* 
regarding agricultural research. 

After the enactment of the Smith-Lever Law the States Relations 
Service was oiganized in the Department of Agriculture. Among 
other services, the new division included the Office of Experiment 
Stations and two Offices of Extension Work, one for the 15 Southern 
! States and another for the 33 States of the North and the W'eet. 
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The Dep^tment of Agricult^e has recently been reorgamed, and 
the supervision of its activities* is grouped under three directors 
chained respectively with scientific work, axtension, and regulatory 
service. The States Relations Service has been discontinued The 
OlTice of Experiment Stations and the Office of Extension Work are 
continued under the respective directors. 

The federal Government now supports agricultural extension work 
through three funds. The forerunner of the service under the Smith- 
Lever Act was the Farmers' Cooperative Demonstration Work whicji 
was orgai^ed in the Southern States to combat the Mexican cotton- 
bdl weevil. The Smith-Lever Act contained a clause which stated 
that the act was not to bo construed to discontinue the Farmers’ 
Cooperative Demonstration Work, and accordingly there is now a 
rodoral appropriation for such service. 

Dicing the World War an emergency appropriation was added to 
t le i.mith-Levor appropriations. Congress consequently in 1919 
made a supplementary appropriation of $1,300,000 to be expended 
on the same terms and conditions as the regular Smith-Lover appro- 
priations.'* Tims three funds for agricultural extension are admin- 
istereil by the Department of Agriculture. For the fiscal year ending 
June 30, 1924, the follow’ing amounts Rave been appropriated: 


For Farmers’ Cooperative Demonstration Work 

For Sniith-Lcvcr funds 

Siippiementary to Smith-Lever funds 


$1, 284, 350 
4. 580, 000 
1. 300, 000 


The several States have entered into an agreement with the 
Dpartment of Agriculture whereby all the work of the department 
relating to agricultural extension in the States is conducted throueh 
the Division of Ebetension. 

A number of years ago the experiment stations began to organize 
their work into definitely planned projects. At present the Adams 
fund IS administered by the Department of Agriculture entirely by 
projects, and the Hatch fund is also in large part managed on the 
same basis. The Office of Experiment Stations now compiles annu- 
ally a classified li9t of -projects which are being carried on bv the 
stations.” 


This method has helped to bring order and system into agricultural 
research, and it has made possible the coordination of the work of 
the several stations by the department. The method, together witli 
the publication of the Kxperiment Station Record, has gone far to 
Mtablish a well-coordinated system of agricultural experimentation 
from a national point of vieWi 

' TTie extension funds are likewi^ administered on the project basis. * 
L nder the scheme of coopBcatigfn> etween the States and the Federai 

'• SUluUs at Largef^ol, 41, Pvt 1, p. asi, • 

•• Id IWl a total of 4,770 aeparata proJwU waa lliM, an tvir^ of about »5 ptr lUtloo * 

^ 7806*— 26t 4 
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Government, which the Smith-Lever Act provided, each State. sub- 
mits to the Secretary of Agriculture plans of work for the ensuing 
year. After these plans are approved by the Secretary, the State is 
certified ipr its share of the Federal appropriations for the next 6 
months. 

Under the various acts mentioned above the several States submit 
detailed annual reports to the Department of Agriculture on their 
activities. The land-grant colleges are also systematically visited 
by members of the Department of Agriculture and the work is care- 
fully gone over. All vouchers for Federal funds involved in the 
projects are examined. The Department of Agriculture thus exer- 
cises close supervision over the agricultural research and the agri- 
cultural extension work which is conducted by the Statea,aided hy 
the Federal Government. 


THE LAND-GRANT COLLEGES IN RELATION TO NATIONAL DEVEL- 

OPMENT 


A critical study of the development of the Nation <liiring the last 
century will show that the most rapid increase in population did not 
begin until about 1870, w’hen the policy of distributing the public 
domain to theVetuming soldier, the homesteader, and even through 
the agency of tho timber claim and the railroad grant, was inaugurated. 
This led to the rapid development of an exceedingly rich and fertile 
area in the upper Mississippi Valley. At the same time there was a 
rapid improvement in the method of harvesting and threshing of the 
grain crops, which was found applicable to and adopted hy the 
producers on these broad and fertile acres. This increase in the 
possibility of food production by a given individual reacted immedi- 
ately in the form of a stimulation of commerce and industry. This 
was the era of railroad building, of town and city development, of 
the increase in manufacture of steel and iron, in the consumption t)f 
lumber, and of general industrial progress, w’hich in turn developed 
markets for the continually increasing production. 

About 4900 a second stage in this era of development was reached. 
The large areas of rich and fertile land available for settlement \wre 
practically exhausted. Small areas of less desirable land scattered 
throughout the region were gradually taken up. Agriculture was 
pushed into regions of greater frost and drought hazard; irrigation 
and drainage projects contributed other areas; but the sum total of 
new land coming into cultivation only a little more than balanced the 
areas thrft were constantly being given up through soil exhaustion, 
erosion, or to the needs of the growing population. Most of our cities 
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were estabUshed in the rich and fertile river valleys, and their growth* 
steadily eliminated highly productive areas. The development of 
highways, railways, and electric lines, of parks and pleasure grounds, 
of golf courses and cemeteries, all cofltributed to the reduction in the 
productive area. This became such an important factor that in the 
last decade 20 of the older States ^dually decreased in agricultural 
area, while the greater gains were practically all made on the border 
zones of profitable production, where either the drought or the frost ’ 
hazard, or the cost of clearing or oti^jrwise reclaiming the land, made 
the undertaking expensive or hazardous. 

The land-grant colleges w^ere largely founded in the period follow- 
ing 1870, practically coincident with the period of most rapid national 
development. They' were, however,, small and struggling al this 
time, and vdth a few notable exceptions their influence on this develop- 
ment was nQt marked. ^ 

By 1890 the concentration of production and the increased trans- 
portation facilities had combined to produce the inevitable complica- 
tion of the agricultural problem. New weeds, pests, and diseases had 
been introduced and widely disseminated; continuous cropping had 
brought on soil problems, and troublesome marketing factore were 
beginning to develop. Overproduction was reducing prices, and the 
problems of decreasing the overhead and lowering the cost of produc- 
tion were attracting attention. 

The colleges by this time had become firmly established and were 
finding their field. ^ The establishment of the agricultural experiment 
stations a few y^rs previously had already resulted in the accumula- . 
tion of a small amount of tested knowledge and had opened up wide 
fields for investigation. This strengthened the college teaching, 
i which again reacted favorably on the quality of the research, so that 
by the approach of the critical period following 1900, when acreage 
increases were not keeping pace with population, the land-grant 
colIeg.Ts were in position to make their major contribution to the 
problems of production. It has been largely a.s a result of their 
efforts that an adequate food supply has been maintained up to the 
present time. 

We are, however, rapidly approaching a third period in our national 
history when the acreage readily available for production purposes 
will have been utilized and the increases will scarcely more than offset 
tlm losses. At the present rate of progress that period will arrive 
within 15 or 25 yeare, and the United States will become a food- 
importing instead of a food-exporting nation unless e ctraordinaiy 
efforts are made to increase production upon the preserit acreage. 

A study of the rate of development of the Europe *n nations that 
have reached the food-importing stage indicates that we may expect 
at that time a material slowing up in our national progress.' Whether 
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this will happen or not will be largely determined by the national 
attitude toward the development of those agencies which contribute 
largely to agricultural and industrial development, chief among 
which are the land-grant institutions. 

During the last half century the major effort of all such agencies 
has been to increase the production per man. In agriculture tl^^ 
acres were for the time being unlimited. The amount of prodtfe- 
tion was only limited by the man power. In the industries the raw 
material was abundant, and production was again limited only by 
the efficiency of the individual. As the result of the national concen- j 
tration on this phase of the problem, one individual in iVmerica wtU 
produce four times as much food a.s w'ould be produced by a worker 
in any of the European countries; and a fairly similar situation exists 
with reference to the products of industry. On the other hand, the 
average production per acre in this country is less than one-half that 
of England, .France, or Germany. In the industries ..ii approxi- 
mately similar situation exists. If America is to continue to grow 
and develop with anything like the rapidity of the past century, it 
will be necessary for all agencies to concentrate their efforts on tho 
development of an increased supply of food and raw matoriaLs from 
the acres under cultivation, and this without decreasing the produc- 
tion per individual. In the same way in the industries it will be 
necessary to increase the effectiveness and utilization of the raw 
materials without decreasing the efficiency of the individual W'orkor. 

If we study the history of Germany for the last 50 years, we will 
note that Bismarck at the beginning recognized the problem con- 
fronting that nation and turned every facility of gover^ent to its 
solution. Germany spent five dollars to any other nation’s one in 
the development of education and research in agriculture and indus- 
try. She was able to interest the most brilliant minds of her own 
nation in the solution of these problems and even to attjact the out- 
standing men of other nations. She built up the dye industry, the 
steel industry, and the fertilizer industry. She increased agricultural 
and industrial production and entered into a career of development 
of wealth and power far beyond ‘that of any other of the adjoining 
nations. While she never succeeded in becoming a self-sustaining 
nation, she approached so near it as to make herself practically 

independent of tho other powers. 

The land-grant colleges as at present organized contain all of the 
essential elements necessary for the solution of similar problems for 
this Nation. That they will contribute much is unquestioned. Just 
how much will depend to a large extent on how clearly they vision 
the problems and organize themselves for their solution. It is 
entirely possible to increase the production on the present acreage 
to a point where it will furnish the food supply for a normal increase 
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in population of the Nation for at least a century to come and at the 
^ same time furnish the raw materials for a proportionately expanding 
industry, so that the Nation as a whole may continue to grow and 
prosper as it has in the pastV 

If, however, this goal is to bo accomplished, all of the sciences 
Trlnt^ to agricultHire must contribute their maximum service to its 
future development. There must be better plants and animals, still 
better cultural methods, better tools and machinery, better organiza- 
tion, and better trans|f6rtution. Those sciences contributing to an 
industrial and engineering development must devise better utiliza^ 
tion of our raw materials, reduce the power cost, the fuel cost, and 
construction costs. They must in many ways increase the effi- 
ciency of our utilization of the forces of nature. Thosesciences which 
contribute directly to the development of the home and social life 
must develop a more highly efficient home organization. This in 
turn AN'ill rt‘sult in the possibility of a better social organization that 
mtU in the end result in a more efficient functioning of every compo- 
nent of our increasing population. Those sciences that contribute 
to the solution of the economic problems must in the same way 
develop more efficient forms of organization and distribution, more 
sources of information and prediction. 

The land-grant colleges must become State leaders in fact as well . 

I as in name. They must organize for cooperation of all the forces 
\sithin the State necessary for the solution of the problems of the 
local^ industry, however large or small. They must also represent 
the State in providing for interstate and national cooperation of all 
the forces necessary to the carrying out of great national or inter- 
I national programs. They must continue their leadership and even 
[ increase their efforts to develop the proper educational facilities for 
the solution of agricultural and industrial problem.s. They must 
recognize that the educational leadersjiip carries with it other re- 
sponsibilities; that by virtue of this educational and research leader- 
ship they are in most cases the only agency in the State competent 
to render the ser\'ice neoessary to the organization of now lines of 
agricultural anfl industrial effort or to the redirection and develop- 
ment of old lines, and that if they fail in this latter function they 
have to a largo extent failed in their responsibility for the State 
and National development. It is true they may plead that that, 
function hna not been specifically assigned to them, but it has not 
been spccificioUy assigned to anyone else because no one else is in 
position to assume it. It is not so much their duty as it is their 
opportunity. 

The land-grant colleges as a whole are rendering a splendid service 
to the State and Nation. This service is at the present time, how- 
ever, very largely local and individual — that is, one department or ’ ' 
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division will be assisting in the development of a certain phase of an 
industry. This may be either as a result pf its otmi investigation in 
which it discovered the need for assistance or may be in answ’er to 
the direct appeal, from the industry concerned. In the aggregate 
these fragmentary contributions have resulted in a tremendous 
development of State and National resources. If, however, we nre^ 
to meet the problem of continuing the present rate of development of 
our Nation, there must be a much moreliighly organized efTdrt along 
this line. They must not only help industries that are established 
and in position to call for help but they must look «>ver the field of 
opportimity and assist in creating industries. They must not only 
render assistance on a particular phase, as requested* but be in 
position to recognize where assisfance is needed and what divisions 
of the institution should cooperate in the sendee. 

If we are to maintaii^and even increase our present high standard 
of living and at the same time meet the competition of other countries, 
we must not only meet the superficial and local problem but we must 
80 organize as to be able to carry out projects that can only be 
accomplished in a national way. The eradication of animal and 
plant diseasS^ of insect pests, are national and sometimes inter- 
national problems in which there must be whole-hearted cooperation 
of the different States or the project is impossible. Many of our 
most serious pests and diseases can, with the expenditure of relatively 
insignificant sums of money, be entirely eliminated, and the conse- 
quent increase in efliciency bo counted as a contribution to the possi- 
bility of our national development. The constant menace of yellow 
fever to the human race, of-tho foot-and-mouth disease to our cattle, 
and of canker to our citrus industry has been eliminated. Other 
eradication programs are under way, and have already, progressed 
sufficiently to give every encouragement of final success. Tlierc are, 
however, many more posts and diseases that should ultimately be 
attacked in the same way that ore at the present time serious handi- 
caps to maximum production. 

In the same way there are great national problems for the considera- 
tion of the engineers. Shall we forever continue like China to allow 
the flood waters of our largest river to continue to be an instrument 
of death ami destruction in the lower levels, wdien if they were 
retarded at the source they might instead become tremendous ele- 
ments of increased efficiency in agriculture, commerce, and industry? 
We are oven nQW' attempting to work out a plan for utilization of the 
waters of the Colorado, a beneficial and important step, but only 
one of a large number of simUar problems that the engineering forces 
should have under considoration. We are using up our_ natural 
resources in coal and oil at a tremendous rate and allowing the major ^ 
•portion of the potential water power of the Nation to remain un- 
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harnessed. Our economic organization should consider the possi- 
bility of reoi^anization of commerce and iodustry so as to eliminate 
wasteful and useless transportation costs. Our national supply of 
hides comes largely from the Mississippi Valley and the great West; 
from there they are shipped to New England to be made into shoes, 
to be shipped back to the western region again. In the same way 
the great wool-producing regions of the ship their products to 
Pennsylvania to be made into yarn, to New England to be woven 
into cloth, to be returned to the western wearer. Hotels in the heart 
of the western range advertise that they use only meats from the 
packing houses of Chicago and Omaha. New York and Michigan 
fruits are shipped westward, and^ the western fruits are shipped tq the;. 
Atlantic seaboard. The ultimate consumer pays the freight, but the 
Nation as a whole loses in its economic efficiency thereby — loses not 
only in the cost of the ac^itional service but still more in the impossi- 
bility of the railroads to furnish adequate service to take care of the 
perishable crops which must bo moved or lost. Wo have in the past 
left very largely to private initiative the development and utilization 
of our natural resources. These have in many cases beeu exploited 
by exceedingly wasteful and destructive methoils that allowed more' 
immediate return to the individual but gave no heed to the future 
requirements of the Nation. Wo are already bitterly realizing this 
in the case of our forests. The same wasteful methods are, however^ 
being employed in the coal mines as well as in the oil, gas, and other 
industries founded on natural products. 

The national program shoidd not only concern itself with the 


encouragement of more economic processes of development of these 
natural resources but should be so organized as to be constantly 
seeking the possibility of development of new industries and more 
economical utilization of raw materials and waste products in old 
industries. We are now studying the possibilities of new plants and 
animals and improved varieties of old ones for agricultural purposes. 
We should in the same way study the problem oi the wild fowl, ofv]| 
our fur farming, of the possibilities of the production and utilization 
of fish, frogsy crayfish, clams, and the diverse tilings on which these 
animals feed, with an idea of a more complete and eflicient utiliza- 
tion of our forest, desert, bog, and water resources. More attention 
should be paid to the utilization of wild-plant life of our desert, 
swamp, and other nonagriculturol areas. Many of these plants 
have been studied for their ultimate chemical constituents, but no 
effort has been made to obtain these products in sufiicient quan- 
tities so that their possible uses might be t^'tudied and developed. 
When it was found that furfural could be naade from corncobs, it 
reduced the price of that article to one-seventieth of its former cost, 
but even then the market demand was limited. The jreductioq in 
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the cost of this sulwtance, however, stimulated investigation into 
the possibilities and opportunities of extension of its uses. This 
has resulted in many noteworthy discoveries, increasing its field of 
usefulness until it bids fair to be a standard product of large com- 
mercial importance. Who knows hut what equally valuable results 
might be obtained from n similar investigation of the milkweed, 
the ragweed, the .cactus, the sagebrush, and the raesquite, or any 
one of a hundred other of our common weeds or shrubs? We have 
recently developed a tea from the yaupon said to be equal to the 
best quality .of the South American yerba mat4. We are also again 
investigating the rubber possibilities of our native vegetation. 

In tlie same way we should investigate the possibilities of utiliza- 
tion' of deposits of peat, clay, stone, cement, and other similar mate- 
rials, There are other great chemical and engineering problems that 
have baffled the ages, such as the direct utilization of the nitrogen 
of the air, the heat of the sun, and the energy of the tides. The 
discoveries of each decade open up tremendous possibilities that arc 
fruitful in the development of industries in the decades to follow. 

The land-grant colleges, distributed as they are throughout the 
length and breadth of the Nation, with an oiganization capable of 
service in the agnail tural, industrial, and commercial development 
of their various regions, are in posilion to render a tremendous service 
in national development. If they recognize theif" responsibility in 
the matter, make every effort to secure and retain men and women of 
outstanding vision and leadership in the different lines of activity, 
and 80 organize as to bring this tremendous force to the sblution of 
the major problems as they arise, a continuing and satisfactory 
national development is assured. 


. THE LAND-GRANT COLLEGES AND EDUCATIONAL VALUES 

*■ I 

By A. A. Potter 

* Dtan of thf Schooli of Rnginttrinif, Furdue Uniter 9ity 

The land-grarft colleges have developed on the part of the States • 
a sense of responsibility for technical education and a realization 
that education is a developmental function in which the State and 
the Nation may take an active part. They have perfected a type of 
technical training upon which is dependent the permanent welfare 
of the people. Agriculture', industry, and home iinaking form the 
basis of national prosperity; these have been greatly benefit^ by 
the educational, research, and extension activities which have been 
carried on by the land-grant colleges. The majority of t^e leaders 
in agriculture and in home economics have been^ and are being 
trained at these institutions. Notwithstanding the fact that formal 
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instruction in engineering was given in 1824 at the Rensselaer Poly- 
technic Institute, and that several of the oldest and best schools are 
privately endowed, by far the largest number of the engineers in the 
United States have been trained in the land-grant institutions, in- 
cluding those which are also State universities. 

Comparisons have been niade between the “old classical type" 
of education and that which prevails at land-grant colleges. Those 
favoring the classical type of education usually claim that technically 
trained men and women' lack general information and are less cul- 
tured than the graduates of classical colleges. Prof. George FUmore 
Swain, of Harvard University, in discussing both types of education, 
states that he has not found that graduates from colleges of arts, 
as a rule, are able to speak or write the English language more cor- 
rectly, or have any better disciplined minds, or are any better in- 
formed on general topics than the graduates of engineering schools. 
He says: 

If I may define culture, I may admit that it should be the aim, but if the 
work means only an external smoothness and roundness of outline without 
regard to intrinsic qualities, it is a sham * ♦ *. If I may define culture as 

a system of training which brings into iutcUigent activity all the best powers 
of mind. and of the body, which teaches him to study, and which develops In 
the student the i5owcr of attacking a new subject or a ne\^probl^m, I woifld 
admit this sort of culture to be the aim of education; but this is discipline and 
not what is usually termed culture. 

Much depends, oo doubt, upon the individual student and upon 
his teachers. Either typo of education may result in promoting • 
intellectual growth and in developing th(f inherent powers of the • 
, student. ' 

In the land-grant colleges and other institutions similar in scope 
the students may choose schools or divisions, such as the school of 
agriculture, the school of engineering, the school of home economics, 
or the school of science. Tliis makes for coherent work, as the cur- 
ricula of the several schools are generally prescribed and rigid. How- 
ever, in some institutions electives in any school are permitted, but 
such electives are carefully restricted so that the student is bound to 
occupy himself with subjects of fundamental importance and which 
are of permanent value to him in his chosen career. 

One of the most important aims of education is to train men and 
women who can think clearly and correctly. The land^ant collies 
during the earlier years of their existenpe trained men, to do thin g s 
and stressed the value of practical education. The tendency has been 
to place too much emphasis upon studies wliich loaJ to the greatest 
usefulness immediately after graduation. During the past decade or 
60 the utilitarian place has been giving way to the idealistic. Those 
dir^tiog the policies of land-grant institutions have been stressing 
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the training in the fundamentals, have been' reducing the number of 
informational courses, have'^een discouraging the development of 
the memory or of the skill of a student at the expense reasoning 
power, have been trying to awaken the creative instinct of the un- 
dergraduate, have been stimulating in him independence of thought 
and self-reliance, and in the furtherance of these ends have placed a 
high valuation upon good teaching. It is being realized thaUtho 
greatest asset of an institution of learning is its teachers, and in- 
creasing attention is being given to the technic of teaching. 

The land-grant institutions, including a number of State uni- 
versities, have not been satisfied with teaching or with the conserva- 
tion of knowledge as their only function. They realized that effi- 
cient technical instruction must find expression in the application 
of scientific research and have encouraged their teachers to become 
interested in extending the boundaries of scientific knowledge, 
"^e agricultural experiment stations of these institutions created 
(reffnite agricultural knowledge, which has greatly improved agricul- 
tural instruction and has contributed to efficient agriculture. 

' The land-grant colleges, which rest upon the foundations of State 
and National beneficence, realize that the stability of a democracy 
depends upon the pro^vess and qualities of the people. The type of 
education which is represented by the land’-grant colleges has strength- ^ 
ened the character of thousand'’ of men and women by developing 
in them the power of scientific anaJl^sis, so that they are able to 
Approach every problem with an open mind, without prejudice and 
without preconceived ideas.** All the curricula of the land-grant 
institutions have a disciplinary value in teaching the student industry, 
seriousness of purpose, and the necessity of useful service to humanity. 
Some of the curricula have developed in students accuracy, system, 
and thoroughness; other courses have instilled a love for nature and 
an appreciation of the responsibility of the individual to liis commu- 
nity; the home economics curricula have resulted in improving . the 
hoipes of the Nation by bringing about a greater realization on the 
part of the young women of the nobility of home making as a career 
and a keener interest in home economics education. 

Prof. Arthur James Todd, in the preface to his Theories of Social 
Progress, makes the, following comment: “If humanity is to hold 
the threads of its own destiny and rise from ages of blind drift to a 
plane of mastery, it will bq through disexivering and utilizing new 
types of education.^' 

The land-grant colleges, the foundations for which have been lait^ .• 
by the Morrill Land-Grant Act of 1862 , by developing a%iew type 
*• of education, have endowed large nunibers of men and women with 
special technical knowledge to perform useful service to humanity. , 
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ANALYSIS OF CURRICULA AND STATISTICAL Sl)MMARY 
By Waltos C. John 

A88iitant Spfcialiii in Higher Education, l\ S. fin r/an of Education 

Since 1910a riiimber of educators have made careful studies of the 
curricula in agriculture, engineering, and home economics. Some of 
. these studies bring out in detail the riunntitntive relations of the 
courses, particularly with respect to the proportion of time given to 
the different subjects. In other studies the quality of the content 
of subject matter and question of curriculum* organizati^ are dis- 
cussed. The following are some.of the more important comributions: 

Agriculfurnl Pilucatinii: .American .ARriciiltural Colleges, by Dr. C. D. Jarvi.s, 
I former spccialLst in agricultural education, I'hited States Bureau of Education, 
publiahcd in 191S; tlie Curriculum of the College.^ of Agriculture, by Carl. R. 
Woodward, Rutger.H College, State University of \^v Jersey, published in 1920. 
Both of these studies were puWi.stied by the United State.s Bureau of Education. 

Engineering eduaUion: A Study of Engineering Education, by Dr. C. R. Mann, 
published in 1918 l)y the Carnegie Foundation for the Advancement of Teach- 
ing; the Report of the CominitU^ on Chemical Engineering Education of the 
American Institute of Chemical Engineers, publi.shcd in 1922; the Report of 
the Committee on Technical Education of the Mining and Metallurgical Society 
of America, published in 1921; Report of the Conference on Education for High- 
way Engineering and Highway Transport, by F. L. Bi.shop and W. C. John* 
published in 1921, by the United State.s Bureau of Education; ttlte Proceedings 
<if the Second National Conference on Education for Highway Engineering and 
Highway Transport, publi.shed in 1928 by the Highway Education Board, 
W'ashington, D. C. 

Ilotne economics education: Horae E^onomic.s Courses and the Higher In.sti- 
tutioDsof Ixiarning, by Dr. Agnes Fay .Morgan, University of-California, “School 
Review," September, 1920. 

Home Economics in College and University, by David Sneddon, “School and 
Society,” January 15, 1,921. 

A Comparative Study of Home Ecanomics Courses in Collcgea, by Jean 
Krueger, “Journal of Home Econbiftics,” June, 1920. 

The College Course in Home Economics, by Elraabeth C. Jenkins, “Journal 
of Home Economics," July, 1917. 

Tho foregoing list does not in,dudt^ llic muiiy studies and reports 
found in respective journals of the various teghnical edueatiunnl 
societies. 
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PROPORTION OF TIME GIVEN TO SUBJECTS 

Table 1. — A comparison, of the distribution of the requirements for graduation in 

'agriculture and in engineering 

(Figures as for IWO) 



Agricul- 

Engl- . 

ture * 

neerlDK ' 

Per emt 

Fn cent 

6.8 

no 

27 

7.0 

24 

13 0 

24 4 

14.0 

4. 7 

4.0 

6 . 6 

4.0 

46. 6 

48.0 

(42 7) 

50.0 

6.2 


36.5 


42 7 

50.0 

10 7 

2.0 

1 loao 

100 0 


Subjects 


NoDtechDical subjects: 

English - 

Foreign language * 

Mathematics 

Pure science (chemistry, phj-sics, etc ). 

Social science.,- 

Military drill and ph>*sical education .. 


Total, 


(o) General technical subjects or applied science. 

lb 


(bj Agricultural adjects 
Total 


Electives. 


» Those data are based upon the study made by Jarvis in 1918; the flguros according to later comparisons 

m^e by the editor in 1920 of civil engineering curricula in eight land-grant college engineer- 
ing schools: Iowa State College, Purdue I'niversity, Massachusetts Institute of Tcyhnolopy University 
of Delaware, University of Wisconsin, University of Maine, Agricultural and Mechanical College cf 
Texas, Oregon Agricultural Cbllege. 


The study by W oodward exhibits the following table : 


Table 2. — Time given to the different classes of subjects 


Subjects 


Per cent 


Academic 

Bdentiflc 

General agriculture 

Special agricuHore 

* Total agriculture 
Free electivea 


26.4 

12.5 


22.0 

215 


3&9 

14.fi 


Total. 


100.0 


According to the foregoing table tho proportion of time devoted 
to the academic and scientific subjects is 46.5 per cent, or virtually 
the same as the figures given in the preceding table fop the curricula 
in agriculture and slightly less than the figures for civil engineering. 
The time devoted to technical'^ubjects in civil engineering is approxi- 
mately 7 per cent more than for those in agriculture, without taking 
into consideration the much larger proportion of free electives allowed 
in the agricultural curricula. ^ 
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Table 3. DislrtbuUon o/ time for the trubjeds required for graduation in mining 
engineering (Jour-yca'r courses of Mudy) 


Subjects 

Per cent 

H. EnglUh* history, economics, foreign language ■ 

uAjuaii training; eieciives. j.. ^ m 

3. Mathemaiics, clwmistry. physics, ond mihaiiicai drawiiifi 

• '* 4.8 

V * surveying, dvil, mechanical, and electrical engin<*t:ring 

5. Mining and metalJurgy, including thesis e 


Total 


So‘pL^m!^ 1 W 1 .'*^'’‘ “*****'*‘‘«‘ tpchnical education.lMining hod Meiallikgl 

ical Society of .\merica, 


If this table should he interpreted according to the plan of the 
preceding tables, we would find that approximately 50 per cent is 
devoted to nontechnical subjects and 50 per cent to technical and 
mining subjects. However, according to the method of the com- 
mittee on technical education, numbers 3, 4,. and 5, in the foregoing 
table,** are all considered as purely engineering subjects. 

Thus it appears that the percentage of time devoted'to technical 
subjects m mining en^necringis about the same ns for civil engineering. 

niSTRlUL:TIOX OF HOURS FOR SUBJECTS IN' ^HE^UCAL ENGINEERING 

CURRICULA 

Inasmuch^'i^s the investigation made by Dr. A.’ D. Little’s com'- 
mittee is based upon the study of the number of clock hours required' 
in lectures and laboratory for the several subjects, it is difficult 
to make an exact comparison of the data of his repbrt with the 
data given elsewlu^ in this article. However, in view of the value 
of this inyestigationva short discussion is included here. 

.Vccording to *DoctY Little.s study the average hour^ in lectures 
and laboratory for 73 institutions are computed as follows: 

^ Table 4. Anerag\number of hourti assigned to major subjecis<* 


Subjects 

i 




K •English 

2. Lan^ages 

3. Mathematics 

i. Physics 

5. History 

6. Mi»%llan60U8 



Tolnl (40 per cent).. 

1. Mechanics 

2. Eietneotary enginecringV 
8. Mechanical cngiAcering. 

4. C'ivil engineering 

5. Electrical engineering 

J. Mining engineering 

t Sanitary engineering 

J. Industrial engineering..,, 
w. Chemistry 


IfW 

IHI 

303 

IW 

102 

321 


Ivcclures 
and labo- 
ratory ^ 


« Total (flO per cent)... 
Total hours of credit. 




109 

41 

42 

78 

AA 

56 

93 

650 


None. 

None. 

None. 

135 

None. 

None. 


86 
45 
287 
86 
‘ 82 
77 
60 
None. 
1. 148 


158 

181 

303 

230 

103 

321 


1,285 


K53 
63 
600 
86 
110 
103 
86 
. W 
1. 124 


1.934 

3,210 


ChSS SwiUSI' ' •' “ •HeiiiW Airnlan la,«a» of 


‘Mf.lcl rtototloo, Mlalo, m Miunu,^ boelMr *iipli»- 1 
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“ HIGHWAY ENOINEERINO AND HIGHWAY TRANSPORT 

The curriculum in civil engineering was studied- carefully at the 
Second National Conference on Highway Engineering and Highway 
Transport with a view to adaptin^it to the neW' demands of National 
and State highway programs and the related problems^aused by the 
great development of automotive transportation within the past ten 
years. 

Ten educational committees reported and recommended a number 
of quantitative adjustments, ihcluding also vital changes in the 
content of the curriculum. The methods used and the results 
obtained by the several educational committe&s ate w'orthy of careful 
study by educators interested in curriculum reorganization. 


HOME ECONOMICS 

With respect to education in home economics, it would appear 
that the proportion of time given to the liberal arts and sciences is 
considerably more than that given to the technical courses. 

According to the best information available. 60 per cent of the 
courses are iq nontechnical subjects and 40 per cent in technical 
home economics subjects, on the average. 


GENERAL DIVISION OF SUBJECT MATTER 


The various studies concur in showing that the majority of cur- 
ricula in agricultm*e and engineering, as well as in home economics, 
include the nontechnical subjects in the freshman and sophojnore 
year courses, leaving practically all of the work of the junior and 
senior years for technical specialization. 

With these facts in mind and considering the influence exerted 
over the secondary school, curricula through the college entrance re- 
quirements, a great opportunity presents itself for the study and 
improvement of the coordination and sequence of the subjects 
required in the last tv^ years of high school and the first two years 

of the college.” . . • i. u 

The consideration of curricula fh)m a quantitative basis has been 

cnticized more and. more within recent years, because of the undue 
' emphasis placed upon the credit value in hours of course rather than 
on the cohtent of the course or the educational values to be obtained; 
however, this iqistake has been made by students of lesser qaliber • 
rather than by the curriculum makers. • ’ 

Perhaps this part of the discussion can not ba concluded in a better 

’ way than by quoting from Prof. C. J. Tilden: *' 


^ For fartber statirtlcal data oa this proWflpi see pages 01-94S, Bui., IWO, NoJ. 

Also M^l d *eq., Bol., m by Dr. Oeo. r. Zook; .Iso" 8ch. Rot.." Oct.. IP21. by L. V. K<» 

w A^IL on "KdOMtlonal Trends" th. Second NsUonM Conley on Hl^wsy ^ 

Hl*hw.y TrMsport. WOliln,ton. D. C.. Nov.. 1«3. by Prol. C. J. Tilden. chMnnan of the division ol 

ent1oeerlnf,Yele University. ‘ - 


HISTORY AND EHT7CATIQNAL OBJECTIVES 


31 


Firf«t of all, we have the inexorable time limit, • The undergradute curriculum 
is four years long, or, to be a little more precise, three years and nine months. 
Into that we must put the subjects that we want to teach — taking the boy after 
he leaves high school and in three years and nine months from time turning 
him out with a bachelor’s degree and the training in engineering which that 
implies. To do this we take certain courses and fit them together into the 
mosaic of the four-year curriculum. Each course is so many hours a week- and 
extends through a term, or a semester, or an entire year, but we must fit them all 
into this bo.v which is three years and nine months long; that is all the time we 
have. If sornet^ing else must go in, if it becomes necessary to teach a new sub- 
jort, we must take something out to make room for it. It is well, therefore, to 
consider carefully some of the more general aspects of this important task— the 
design of a curriculum. • * * We forget tliat culture in college does not 

come by putting a course in history into the sophomore year or a French course 
into the junior year or a course in economics into the first term of the senior 
Near. These may help, but they do not hy a/iy means solve the problem of hm$^B 
eniiig the students general \ision. That can only be .done by bringing 
ideas of public service and .responsibility, of the great human relationships!%d 
the engineer s duty to his fellow men. For that wo must have as teachers men who * 
have looked at these problems from that standpoint, men who have worked with 
those ideals before them and are able to pass on to the students some of that ^ 
vision. 


STATISTICAL SUMMARY” 

THE LAND-GRANT COLLEGES AND HIGHER EDUCATION 

In 1919-20 there were 51 land-grant colleges listed among the 670 
universities, colleges, -and professional schools of the country. Of 
the latter grouping, 109 were publicly controlled; consequently the 
land-grant collies comprised nearly 50 per cent of all the publicly 
controlled higher colleges and universities.** 

Enrollments . — A study of recent data shows that the land-grant 
colleges are educating approximately one-third of all college or 
university students in the I'nited States, and of all those trained at 
publicly controlled colleges and universities over three-fourths aw 
enrolled at land-grant colleges and universities, ns is showTi by the 
following table:* 


Table 5. Relation of land-grant college enrollments jo all other college or university 

enrollrruints, 1919-20 


^ Institutions 

! Men 

l_ 

Women 

— — 

Tow 

Tolrtl rnrollmenta In aHoollc^l^Dd unlvmitlM . . 

334,22fl 

300,219 

134.007 

10H.U33 

32 

187. 828 
a\659 
81.880 
40.074 

321, 7M 
328.878 
105.876 
148,007 

on 

Total enrollmenU 1 n all private Rioses and universities 

Total enrollments in all public collWes and universItiM 

Total eUF^ men ts in allfand-KTant colleiresand universiuee 

Percentage ofland-jfrantoollegeenrollmontslo all colIogiM and universlliw 

(peroont). 

Percentage of land-grant college enrollmonts io public ooUem ami 

uni verai tics (per cent) a ^ 

HO 

ss 

Aft 

7A 

r 

‘ -f ■ 


to 


•* For other infonuatlon regarding educstloDal and financial sUtlstliis of land-fnnt ooUege* aee Bui., 1W1. 
No. 34, U. 8. Bu. of Educ., bjr Dr. L. E. Blauch and auoceediog Roxiual rDporis. 

** In addition to these InaUtutlons, attention is called to the 17 land-grant ooUegea for Negroea which 
hare ibared with the white land-grant ooUegos of the several Southern Statos the benoBU of both Federal 
end State aid. . Since 1930, the Territory ol Alaaka has fulfilled the reiiulroinents made by Congrwsfor 
^-grant collegei and has ostabltahed the Alaaka Agricultural College and School of Mlnea. located at 
f AirbaskB. \ 
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Defrrfies . — In 1919-20 the colleges and universities of the United 
States granted 52,149 degrees. Of these 13,094 were granted hy the 
land-grant colleges, or more than ont'-fourth of the total for the 
country. The distribution with respect to -graduate and un<lcr- 
gyaduato th*gr(*es is given in the next table. ' 

Table 0 . — Relation of ilegrerK granted by land-grant colleges and universities to 
the total number granted in the United Stales 


1 >ut:ro<'s pranU *I 


Mon i Women Total 


By all cnllOpos and nnlvorsilio.';; * oo o^n ' 

(o) Undenaaduate — I 

(6) (1 mi unto ... — i. .. 

... 


15,280 

1,3W 


(cj ITofoitsioDiiL - . 
Total.. 

By land-prant collogos. oU . 

(а) UndorKraduato iind 

(б) Oradunlo 

Total. . - . 


38, 522 
•I. 853 
S. 774 


3.\ri0, I IR.^Tr, ! .'..M49 



^ 

8.485 

3,2f.9 

11. 7M 

>1.281 


1,340 

10,766 

3.32S 

1 n.ow 


1 ;V 0 ‘w women an* inrlii<h*d. 

Property. -'Hie property of all colleges and universities, including 
plant, grounds, ^nd all furnisliings for 1919-20, was valued at 
$040,530,402. For the ladd-grnnt colleges the corresponding sum 
was $108,400,589, or about 20 per cent, of the total for the United 
States. 

The total productive funds for all colleges and upiversitios for the 
year 1919-20 was $550,350,140, and for the land-grant colleges 
$04,800,000, or 9 per cent of the total. 

/feccip^.s.— The total receipts for all colleges and universities for 
1919-20 amounted to $240,141,994; and the total receipts of theland- 
grant colleges to $83,325,288, or more than one-third of the total. 

roMIWlIATlVK TABLES 

This section contains in detail the statistics concerning teaching 
stair, student enrollment, property, libraries, and inepme of thr laud- 
grant colleges, with particular reference to the changes oc-curring from 
1910-11 to 1919-20, inclusive. The figures inelude»thflse for 1916-17, 
because that year marks the close of ^thc period preceding the ^^orld 
War. The figures for 1917-18 show the changes peculiar to the war 
pedDd. 

The data for the accompanying tables are based up^on the annual 
. reports recjuired by law and made by the presidents and treasurers of 
the several laud-grant institutions. These data hai)^ been revised 
and rechecked by the proper officers. 


J 
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LAND-GRANT /;OLLEOE EDUCATION, 1910-1920 


The data of the foregoing table have been summarized in the 
following form; 

Table 8. — Teaching staff in lavd-grani colleges 


C’oUegc^ of atcriculiure and mcchimic 


Years 

1 

1 

arl.«? 


♦(irand total In- 
cluding lil>eral 
1 arts, law, medi- 
, ciiie, etc.’ 

1 1 

Total 

1 

' Full rind pari- 
lime ivacher.'i in 
collrge dassos • 

1 

Total teaching 
stall » 

1 .Mrii ' 

Women 

Men 1 

Women 

j Men j 

1 Women 

1910-11.. 

1 1 

324 

1 

1 3.471 ! 

444 

fi. :m 

755 

7, 135 

19KV-17 

4. 4.18 

.MO 

1 ti. 114 1 

MO 

\i. r>i2 

1.331 

10. 943 

1917-lH 

4.0V7 • 

.^87 

7, t.'iH 

2. ir.7 

ii,a4(i 

2. l/d 

; 13. W1 

iou»-au 



W1 

7.613 

1 . K'iH 

12, H7(i 

1 

2, 927 

15. WB 


* lndud^5fu^a^^l part limr pMchors ofcl.-L^M's of n»Ilogo grii<lo, oxcludihK nonrr,< i< font trachers of summer 
courses. Th«i rather largo iinlme in Iho niiml>er of leuchers shown iii Ihe.M* columns may In part ho ei- 
plained hy the large reduction in the employnionl of part-time iciu heni, llio tendency being to use full- 
time offuvrs as much as jjossiMc. 

» ('ompriscs in addition to lh»i<e inc ludc<i under prK‘eding hcndiinr, lent lirrs of preparatory, secondary, 
short course, and cxten.sion rlassi’S and oNiKTirneut station stall, and als/> e\lr;i teachers employed only Id 
the summer .school; duplicuU'se\clud»^d. ' 

> (‘ompriscs all members of the fiuiiliy, including other deparlmcnls or si hools as liberal arts, law, 
medicine, etc.; duplicates euluded. ^ 

The increase of men leaching full time and part time in college 
classes in the colleges of agriculture and mechanic arts ** was 27 
per cent during the decade; the increase of women,’ 64 per cent. 

The increase of the men on the entire staff of the colleges of 
agriculture and mechanic arts was 119 per cent, and the increase of 
women 318 per cent. 

The increase for the teaching staff of the land-grant colleges, 
including liberal arts, law, medicine, etc., was 102 per cent for the 
men and 287 per cent for the women. 

Considering the increase of the entire staff, we find that there was 
a gain of 121 per cent during the decade. 

Land-grant colleger for Negroes . — The increase in the teaching 
staff at the institutions for Negroes was as follov-s: 457 teache rs in 
1910-11, 535 teachers in 1915-16, 556 teachers in 1926-21, 
increase of about 20 per cent during the decade. ’ 


M This Icrm applies lo the independent fand-grant collcg(» and to tho schools, colleges, or departmenU d 
agriculture, mechanic arts (engineering), and home economics In Ibl State universities which are land- 
grant InstitutloDB. 
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Table 9. — Growth of student enrollments in land-grant colleges from 1910—11 to 1919— 20^ inclusive 
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Tablc 9 . — Growth of student enrollments in land-grant colleges from 1910-11 to 1919-20 ^ inclusive — Continued 
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The following summary has been made of the foregoing table: 


Enrollments in land-grant colleges 


Years ^ 

C ollcges of agricultu: 

Number of stu- 
ftcnls Id four* 
year college 
courses * 

re and mechanic arts 

Total enroilraent 
in agricultoinil 
and mochaolcal 
colleges, etc.* 

Grand total includ- 
ing liberal arts, 
law, medicine, 
and all other 
departments > 

Total 

Mon 

WomAi 

Men 

W omen 

Men 

Women 

IQID-Il 

24,809 

3, 379 

38, 776 

7.I44 

fu3.58.S 

20. 0S2 

83, 637 

1#I0-17 

31,678 


.V), HO 

14, ecu 

80,378 

40, 571 

121, 140 

1917-18 

24,078 

6, 

44, 030 

17.02R 

79,438 

36, 117 

115,675 

l9li>-20 

39, 997 

7,444 

66, 681 

l3,riTC 

108,923 

f 40,074 

148,007 


> Comprises all rojOJlar college students working for hu umlcrgradualc degree, Inciuding home economics 
rtudenls. 

M'omprLscs regiilor collegiate. pe<*nndary. prenamtory, special, grpiuate. short course and summer 
school students, including those in homo ei'cnomicsund excluding comspondeoce and extension students 
tod duplicates. 

* Including students from all departinenls of the Institution and cxclndlng correspondence and extension 
itudciits and duplicates. 

* The foregoing tabulation shows that for the decade from 1910-1 1 to 
1919-20^1ic increase iA student.s in four-year college courses of study 
in the colleges of agriculture and mechanic arts^’ was 61 per cent for 
men and 120 per cent for the wt)men. 

Likewise there w’as an increase in the total enrollment of the col- 
leges of agriculture and the mechanic arts of 72 per cent in men and 
91 per cent in women. 

The increase of enrollment in all deportments of land-grant col- 
■ leges and universitioSj,hicluding liberal arts, la'w, medicine, etc., was 
85 per cent in men and 100 per cent in women. 

Considering the increase of enrollment os a whole we find that there 
was a gain of 88 per cent during the deeade. 

Land-gtant colleges for Negroes . — The increase in enrollments in 
colored land-grant colleges is as follows: For the year 1910-11, there 
were 8,138 students; 1915-lG, 10,613; 1920-21, 11,527 students; or 
an increase of about 30 per cent for the decade. 


Table 10. — Increase in number of degrees granted 1910-11 to 1919-20, inclusive 


Degrees 

1010-11 

1019-20 

Per cent 
increase 

(fl) First degree In- 

Agriculture 

886 

2,239 

228 

3,904 

2,206 

2,632 

013 

6,203 

159 

13 

300 

Engineering (mechanic arts) 

Home economics i 

All other ooursea of study i 

Total 

7,317 

a 036 

65 

(b) Advanced degrees— 

Agriculture.^ 

83 

111 

3 

406 

821 

142 

60 

318 

236 

28 

' 1,866 
65 

Engineering (mechanic arts) 

Home eooDomics ! 

AUxitber coiuses of study 

Total 1 ! ’ - . 

093 

1,340 

03 



n xhla ttMb kppUat to the Indcpeodeot Uad.grant oollecM tnd to the aobooli, ooUegM, or depoitmoDta 
o( tgrloultun, n toohi n lo arta, t&iiiMatliii, and Iwnu aoonomloi In Um Stata unlTanittoa wlileb an land* 
pant laatttotlaiia. 
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LA1JIH3RANT COLLEGE EDUCATION, lMO-1920 

/ 



Tho foregoing data show marked differences in the increases in the 
number of degrees granted in the several specialties. The gain for 
cilgineering degrees, both undergraduate and graduate, is decidedly 
less than in agriculture or a^y of the other spechilties. The growth 
in homo economics degrees is largely due no doubt to the fact that 
curricula lea<ling to degrees in home economies were develo})cd later 
than those in, agriculture anti engineering. 


Tablk 11 . — Ivxrease in property of laml-granl colleges 


— » c 

Value of proixirty ^ 

lOlO^ll 

1920^21 

For cent 
Increase 

Laml-graal funds, includinK unsoldlimd - 

Other ©ndowmpnt f nnds .... ..... — 

J2«, 21S, B9<J 
17. B04,t|<9 

$31, 12fl,0.'12 
33,741,4S« 

10 

92 

TJ'nrms crniinds find buildinltS . 

r>l,4l)3r2S6 

127,000,0(18 

100 

A rmarntiiQ nrwl innrhinprv 

11.8lfl.24R 

31),02«. 5S1 

IM 

Ijihraries .. ... — 

a, 470, 287 

9. 108,027 


Livestock 

741,084 

2, 323, 943 

213 

Total 

125,347,093 

1 233,338,700 

00 


1 

. 


Table 11 shows a general increase in the value of propel^ of 90 per 
cent for the period. Perhaps the most significant increases arc those 
which refer to apparatus and machinery, and live;d(|tk; these show an 
increase of 154 per cent and 213 per cent in valucfj^c.spcctively. 

Tlio following table gives the increase in books and pamphlets by 
institutions: ^ 


Table 12— Growth of libraries in the land-grant colleges, J 910-11 to 1919-20 


Institution 

* _ . 

1910-11 

1919-20 

Aliibanm Polytechnic InstHute; \ 

23.974 

3,000 

34,000 

6,000 


Total ...... - 

^28, 974 

39,000 . 

University of Arlionn: \ 

Hooks . . ... . - --4 — 

10,500 

10,000 

32,000 

6,000 


Total ...... 

32, SCO 

.38,600 

University of Arkansas: . 

Hooks. ....... ..... ............. ^ — - - — 

16.420 

6,621 

32,^ 

12,600 

T*iini nhIftLs ^ _ ........ - 

Total - - - 

\ aMKt 

44,800 

University of California; 

Hooks * ............. - - 

>U.000 

06,000 

479.000 

186.000 

Famplilets •....* 

Total 

300.000 

604,000 

Colorado Agricultural College: 

HnokA _ 

48.000 

32,711 

PamphletS- ...... .... 

60.Q|K4 26,000 

. — 

Total - 

98,tl|^W,7lI 

Connecticut Agricultural College: 

Hooks j . ..... 

i,odo. 

10.040 

2.000 

Pftni nhtetj . . . ...... ... 

Total 

13, (W6 

18,040 


—n r II r '1 -rt 
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Table 12. Gvowth of libraj^s izi the lotui'-Qrcint coUiges — Continued 

1 

1 

« iTistiti^tion 

1910-11 

1919-20 

North Dakota Agricultural College: 
Books 

22.S00 

30,250 

932 

Total 

1, 100 

23,900 

31,183 

Ohio State University: % 

Books 

1 

. 106.390 

10.000 

336,318 

Total 


• 116,390 


Oklahoma Agricultural and Mechanical College: ' 
Books 

14,606 

10,000 

25,060 

100,800 

Pamphlets : 

Total 

24,506 

125,550 

Oregon Agricultural ('ollege: 
Books 

15,663 

15,000 

41,450 

160,816 

9 

Total 

30. M3 

202,266 

Pennsylvania State College: 
Books 

43.510 

80,009 

77.500 

60,000 

Total 

73, 610 

127.500 

University of Porto Rloo: 
Books 

I^Q rn rkHlAf q 

3,729 
1, 770 

0.600 

0,000 

1 it Hi i^UlCVo« 

Total 

6. 499 

16,500 

Rhode Islancfstate College: 
Books 

22,031 

6,000 

«,7D0 

^000 

Pamphlets .. • 

Total 

27,031 

27,700 

Clcn.5on AKricuItural Trilppe (South Carolina); 
.Jlooka 

16,488 

9,iK» 


Pamphlets • 


Total 


2^488 

38,439 

South Dakota College of Agriculture and Mechanic Arts: 
Books 

Poni rill I aIs • — « 

12,600 

2,000 

2.VOOO 

^JjJO 

T^tal 

14,500 

81,600 

University of Tennessee: 
Books 

pn rnrthlikt ■ 

34,411 
18. 689 

60,250 

80.000 

h 

Total 

63, 190 

1^250 

• 

Agricultural and Mechanical College of Texas: 
Books 

20,000 

1^000 

• 18,348 
31,300 

X ttiXl . ... , . . . . . ... 

Total 

35,000 

89,648 

Agricultural College of Utah: 

Boc^s 

flja fTI FiKIaI ^ • 

19.470 

20,612 

84,664 

47,117 

I oxxipiiicu. 

ToUL... 

40.083 

81,681 

University of Vermont and State Agricultural College: 

Books ^ 

Pa in rxhisif ■ *********** **'*•••“ - • ^ 

83.040 

34,630 

106,000 

87.600 


Total 

117,660 

142,600 
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Table 12.— Grou’iA oflibrarieit in the laml-grant coUcj/m— C ontinued 


Institution ^ | 

1010-1 1 

1919-20 

Virginia Agricultural and Mechanical rollogo nnd rolytochnic Instituto: - j 

12.S00 

30,000 


3.1.000 

32,000 

A 

•A\ 400 

U2.000 

' 1 

8tate College of Wnshington: ' 

28.1.V5 

6..VX) 

74,300 

100,000 

'Tn.»l ’ 

174. 300 

1 

West Virginia Uni vcr^ily: i 

- 43,000 

70,000 


2,.*»00, 

18, .*>00 


4.'i. :4K) 

88.500 

University of Wisconsin: 

Books --3... - 

169,602 

47.000 

324. flOO 
80.000 

Total ^ — 

216,602 

404,500 

University of Wyoming: 

30,000 

46,000 


30,000 

40,000 

N. 

3. 377, 355 

6,361.276 





According to Table 12, the number of voluiuc-s and pamphlets in 
•the libraries of the land-«'ranl colleges (hiring the decade 1910-11 to 
J9JQ—20 shews an increase of 60 per cent for the 5.1 institutions. In 
1910-11 the number of volumes, incltK^ing pamphlets, was 3,377,35?; 
jn 19lh-20 it bad increased to (),3Gl,2i 

The median library for 1910-1 1 contai^36,G41 books and pam- 
phlets; in 1919-20 it reached 01,439. 

Tlic smallest library in the land-grant coll^^s in 1910-11 con- 
tained 11,000 volumes; in 1919-20 it contained 13;|^0. The largest 
library in 1910-11 had 455,^09; in 1919-20 this lumber had in- 
creased to 064,000. The largest library in a sepurato Iffqd-grant f()I- 
lege in id 1 0-11 contained 180,000 ; in 1919-20 the numbfeX increased 

to 202,266. ^ \ 

Table 13 show's the growdh of income from the several sourts^ for 
the decade 1910-1 l*to 1919-20, inclusive: ' \ 

Ml * \ 


i 
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LAND-flBANT COLLEGE EDUCATION, 1&10-1920 


The following tables show the amount of income received by the 
several land-grant institutions over the 10-year period. 

Table 14. — Incomes of State univergiliee which are land-grant irtatilutioni, for the 

decade 1910-11 to 1919-SO 


Nan)<^ of Institution 


1. Cornell University 

-2. University of (’allfornia 

3. University of Illinois ^ 

4, University of Minnesota 

6. I'niversity of Wisconsin 

6. Ohio Plate University 

7. University of Nebraska 

8. University of Missouri 

9. W'est Vir^nia Univerjlty 

10. University of Tennessee 

11, University of Kentucky.. 


Total in- 
come from 
1910 to 1920 

Name of institution 

$35,551,059 
32, 274, 235 
29,609,903 
28, 617, 340 
28,115, 520 
17,003, 483 
14. 188, 155 
12,273,814 
6,532.717 
4. 848, 3.53 
4, 789,087 

12. U^niversity of Ariiona 

13. University of Maine 

14. University of Montana 

15. University of Vermont---^ 

16. University of Idaho 

17. University of Arkansas 

18. University oflioulslana 

19. University of Nevada 

20. University of Florida. 

21. University of Wyoming 

22. University of Porto'Rioo 


Total In- 
come from 
1010tol920 


K 084, 810 
3,853,541 
3,673,800 
3,500.669 
8,496,772 
3,420.548 
3,3.M,951 
3,111.550 
2,626.711 
2,673,976 
1,6.66,193 


Table 15.— Incomes of the separate land-grant colleges for the decade 1910-11 to 

1D19-W, inclusive 

m 4 


Name of lostitution 


1. Masaachus8etts Institute of Tech- 

nology.. 

2. Iowa State College 

3. A^icultural and MochanioJ Col- 

lege of Teias 

4. Michigan Agricultural College 

6. Kansas State College 

6. Purdue University, Indiana 

7. Pennsylvaiiia Slate College 

8. Oregon Agricultural College 

9. Massachussetts AgiicuUuml Col- 

10. Washi^ton State College 

11. Mississippi A^culturai and Me 

chanic^ CoUege 

13. Virginia Polytechnic Institute 

13. Oklahoma AgricuHinal and Me 

chanlcal CoUege 

14. Rudbers CoUegeand State Unlvhr- 

ally of New Jersey 


Total In- 
come from 
1910 to 1020 


$30, 184. 747 
14, 544, 733 

11,825,180 
10,757.835 
10,230^214 
9,920,206 
8, 614, 047 
5,832,505 

5,654,119 

5,509,296 

6,425,437 

4,672,007 

4,502.561 

4.403,176 


Name of institution 


15. Clemson College, South Carolina.. 

16. Soulh Dakota State College 

17. North Carolina CoUege of Agricul- 

ture and Engineering. 

18. Colorado State College 

19. Connecticut Agricultural CoUege. . 

20. North Dakota Agricultural Collcgo 

21. UUih Agriculture College.-. 

22. Delaware Colltwe • - 

23. Georgia Agricultural College 

24. New llampehlre College > 

25. Alabama Polytechnic Institute...^ 

26. Maryland A^lcultural College 

27. Rhode Island State College 

28. New Mexico Agricultural and M<v 

chanlcELi College 

39. CoUege of HawalH 


Total in- 
coino from 
1910 to 1920 

$4, 112, 

523 

3.960, 

572 

3,802, 

724 

3, 787. 

575 

3,769. 

479 

3,705. 

552 

3,143. 

447 

3,134, 

893 

2,900. 

974 

2.973. 

825 

2,776, 

540 > 

2.474. 

996 1 

2,251. 

075 

2,019, 

107 

871, 

440 


• Incorporated as the University oiPelaware In 1921 . • 

* Inoor^rated as the University of New Hampehlre In 1923. 

■ Incorporated as the University of Maryland in 1930. 

< Incorporated as the University of Hawaii In 1920. 

Table 14 shows that two institutions of the State university land- 
grant coUege group have received between thirty and thirty-sbe 
million dollars during the decade; two have received between twenty 
and thirty million dollars; three have received between ten and 
twenty million dollars; four. have received between four and ten 
million dollars; seven have received between three and four million 
dollars; two have received between two and three million dollars; 
and one has received between one and two million dollar 
Table 15 shows that among the separate land-grant coupes, one 
institution has received in the decade over twenty million dollars: 
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four institutions have received between ten and fifteen million dollare- 
SIX institutions have received between six and ten million dollars* 
four institutions have received between four and five million dollars* 
seven institutions have received between three and four million 
dollars; six institutions have received between two and three 

million dollars; and one institution has received less than one miUion 
dollars. 

In connection with Tables 14 and 15, it should be staled that 
^meU University, as a whole, receives the larger part of its income. 

. from private sources. This is also true of Massachusetts Institute^ 
of Technology. 

o 

/ 




I 


